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(57) Abstract 



The invention relates to a method of facilitating measurement of a transmission level, and a base station. The base station moves 
its broadcast (BCCH) from one time slot (10 to 17) to another so that the broadcast (BCCH) is sent in different time slots (10 to 17) of 
successive frames. In the long run. the broadcast (BCCH) is preferably sent in all the time slots (10 to 17). 
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METHOD OF FACILITATING TRANSMISSION LEVEL MEASUREMENT, AND 
BASE STATION 

FIELD OF INVENTION 

The invention relates to a method of facilitating measurement of a 
5 transmission level, the method being used in a radio system which comprises 
at least one base station and terminal equipment; in which data is transmitted 
in a frame that comprises time slots; and in which the base station sends a 
broadcast that the terminal equipment uses in comparing the strength of 
signals received from different base stations. 

10 The invention also relates to a method of facilitating measurement 

of a transmission level, the method being used in a radio system which 
comprises more than one base station and at least one terminal equipment; in 
which the transmission is modulated with a carrier; in which data is transmitted 
in a frame that comprises time slots; and in which more than one base station 

15 sends its own broadcast modulated with the same carrier, the broadcast being 
used by the terminal equipment in comparing the strength of signals received 
from different base stations. 

The invention also relates to a base station arranged to be used in 
a radio system which comprises at least one base station and terminal 

20 equipment; in which data is transmitted in frames that comprise time slots; and 
in which the base station is arranged to send a broadcast that the terminal 
equipment is arranged to use in comparing the strength of signals received 
from different base stations. 

The invention also relates to a base station that is arranged to be 

25 used in a radio system which comprises at least one base station and terminal 
equipment; in which the transmission is arranged to be modulated with a 
carrier; in which data is transmitted in frames that comprise time slots; and in 
which the base station is arranged to send a broadcast that the terminal 
equipment is arranged to use in comparing the strength of signals received 

30 from different base stations. 

BACKGROUND OF INVENTION 

In a typical time division radio system, such as the GSM (Global 
System for Mobile Communication), data is transmitted in frames each one of 
which comprises a predefined number of time slots. In a typical radio system, 
35 a base station continuously broadcasts a beacon signal in some time slot, so 
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^eTJlTLZTZV™ ,he base s,a,ion or - in — 

hm =H . T eacon Slgnal can be 3 separate pilot signal or a 

itTens ! b r cast " in »* *« ~ . ,emL zzzz 

stl 6 TT' " 13 ,0 ' eXamPte P ° SSible to da " da «•** one of the base 
stat.ons ,s the best candidate for a new base station in handover 

transceiver the " S ' a "° nS '° W a "° «» a single 

or e v!.n,r,r; reqU,rement ° f broadcasting a continuous beacon signal 
prevents the use of such capacity and quality-improving characteristicTas 

ouTZd aT . diSC ° n,inUOUS ' ranSmiSSi0n ' a " d ^ -tro, O S th a : 
othe hand a broadcast sent only in the first time slot does not allow 
monitoring of broadcasts sent by the base station* , . 

terminal equipment is in the active mode ' Part ' CU ' ar,y "* ,he 

BRIEF DESCRIPTION OF INVENTION 

The object of the present invention is to provide a method that 
allows continuous measurement of the ,ransmiss,on power of adjacem celfs 
without a separate beacon signal a a) acent cells 

The <**<* is achieved by a method as described in the 
introduction, the method being characterized in that the base s jon 
broadcasts in different time slots of successive frames. 

station k T T meth ° d ° f inVemi ° n iS alS0 ^^acterized in that each base 
station broadcasts in different time slots of successive frames 

The base station of the invention is characterized in that the base 
station ,s arranged t0 broadcast in different time slots of successive frames 

than „ k S ' a " 0n ° f ' he inVentl ° n is also characterized in that more 

than one base station is arranged to send its own broadcast, modulated win 

1~ , C r r n' n differen ' Sl0,S ° f ,he *"» • and ea * " a « station! 
arranged to broadcast in different time slots of successive frames 

Major advantages are achieved by the method of the invention The 
invention allows continuous measurement of transmission power ""as 



NSDOCID: <WO 9812678A2J_> 



WO 98/12678 



PCT/FI97/00549 



3 

monitoring of broadcasts even when the terminal equipment is in the active 
mode. These facilities are utilized, for example, in handover. 

BRIEF DESCRIPTION OF DRAWINGS 

In the following the invention will be described in greater detail with 
5 reference to the examples illustrated in the attached drawings, in which 
fig. 1 shows a radio system, 
fig. 2 shows a frame structure, 

fig. 3 illustrates frames, and moving of a broadcast in a frame 

structure, 

10 fig. 4 illustrates frames, and moving of a broadcast in a frame 

structure, 

fig. 5 illustrates frames, and moving of broadcasts from several 
base stations in a frame structure, and 

fig. 6 is a block diagram of a transmitter of a base station. 

1 5 DESCRIPTION OF PREFERRED EMBODIMENTS 

The solution provided by the invention is particularly well suited for 
use in the GSM and DCS radio system, but it is not to be understood as being 
limited to them. 

Fig. 1 shows a typical digital radio system, which comprises base 

20 stations 1 and 9, terminal equipments 2 to 4, and a base station controller 5. 
The base station 1 communicates with the terminal equipments 2 to 4 by 
signals 6 and 7. The base station 1 is connected with the base station 
controller 5 via a digital transmission link 8. The terminal equipment 2 to 4 is 
usually a mobile phone. The signals 6 and 7 between the base stations 1 and 

25 9 and the terminal equipments 2 to 4 comprise digitized information, which is 
speech or data information generated by subscribers, or control information 
generated by the radio system. 

Let us now examine a method according to the invention with 
reference to figs. 2 to 5. In the GSM system, the users are separated from one 

30 another at the carrier frequencies. On a single carrier there may be at most 
eight users, which in turn are separated from one another in the time domain 
by time slots. Fig. 2 shows a typical GSM frame structure like this with eight 
time slots 10 to 17. If the terminal equipment receives a broadcast in time slot 
10, the terminal equipment 2 to 4 transmits in time slot 13 and generally 

35 monitors base station signals in time slots 15 and 16. Since the reception 
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the broadcasts BCCH30 to BCCH33 from one time slot to another as the 
frame 20 to 24 changes. The advantage also here is that the traffic 
transmissions TCH need not be modified, and the speech and channel coding 
do not change. 

5 In the following we shall specify the method provided by the 

invention. The base station broadcasts BCCH in different time slots of any two 
successive frames so that in the long run the broadcast is sent in all time slots 
of the frame structure. This means that the longer the time that has passed, 
the more likely it is that all the time slots of the frame structure are used. 

10 The base station broadcasts in a predefined time slot, and more 

particularly, the base station preferably sends its broadcast in successive time 
slots of successive frames. If the broadcast in frame M is in time slot N, in the 
next time slot M+b the broadcast is slid to time slot N+b or N-b, where M, N 
and b are positive integers. 

15 When the base station broadcasts in a certain time slot, the base 

station sends a traffic transmission intended for the time slot concerned in an 
adjacent time slot on either side of the broadcast. 

In the second embodiment of the invention, more than one base 
station sends a broadcast, modulated with the same carrier, in different time 

20 slots of the frame, and each base station sends its broadcast in different time 
slots of any two successive frames. In this solution each base station also 
preferably broadcasts in different time slots of successive frames so that the 
longer the time that has passed, the more likely it is that the broadcast is sent 
in essentially all the time slots of the frame. 

25 In addition to the inventive solutions illustrated in figs. 2 to 5, the 

broadcast can also be moved in the frame structure from one time slot to 
another in any random or predefined manner. The base station preferably 
notifies the terminal equipment of the moving of the broadcast and/or the way 
the broadcast is moved, or the moving and/or the way of moving are 

30 predefined. 

Fig. 6 is a block diagram of a base station in which the method 
provided by the invention can be applied. The base station comprises a 
channel coder 62, modulator 63, radio frequency means 64, an antenna 65, 
and control means 66. Digital data is supplied to the channel coder 62, which 
35 adds redundancy to the data flow so that any errors caused by the channel 
can be better corrected in the receiver. From the channel coder 62 the signal 
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invention is not limited thereto h„t ,T 56 understood that the 

-entive idea preset ^ch* " ^ "~ - 
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CLAIMS 

1. A method of facilitating measurement of a transmission level, the 
method being used in a radio system which comprises at least one base 
station (1 and 9) and terminal equipment (2 to 4); in which data is transmitted 

5 in a frame that comprises time slots (10 to 17); and in which the base station 
(1) sends a broadcast (BCCH) that the terminal equipment (2 to 4) uses in 
comparing the strength of signals received from different base stations (1 and 
9), characterized in that 

the base station (1) broadcasts (BCCH) in different time slots (10 to 
10 1 7) of successive frames. 

2. A method of facilitating measurement of a transmission level, the 
method being used in a radio system which comprises more than one base 
station (1 and 9) and at least one terminal equipment (2 to 4); in which the 
transmission is modulated with a carrier; in which data is transmitted in a 

15 frame that comprises time slots (10 to 17); and in which more than one base 
station (1 to 9) sends its own broadcast (BCCH) modulated with the same 
carrier, the broadcast being used by the terminal equipment (2 to 4) in 
comparing the strength of signals received from different base stations (1 and 
9), characterized in that 

20 each base station (1 and 9) broadcasts (BCCH) in different time 

slots (10 to 17) of successive frames. 

3. A method according to claim 1 or 2, characterized in that 
the base station (1 and 9) broadcasts (BCCH) in a predefined time slot (10 to 
17). 

25 4. A method according to claim 1 or 2, characterized in that 

the base station (1 and 9) broadcasts (BCCH) in successive time slots (10 to 
17) of successive frames. 

5. A method according to claim 1, characterized in that 
when the base station (1 and 9) broadcasts (BCCH) in a certain time slot (10 

30 to 17), the base station (1 and 9) sends a traffic transmission (TCH) intended 
for said time slot (10 to 17) in an essentially adjacent time slot (10 to 17). 

6. A method according to claim 2, characterized in that 
each base station (1 and 9) broadcasts (BCCH) in different time slots (10 to 
17) of successive frames so that the longer the time that the broadcast 

35 (BCCH) is sent, the more likely it is that the broadcast (BCCH) is sent in 
essentially all the time slots (10 to 17) of the frame. 
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7. A base station (1 and 9) that is arranged to be used in a radio 
system which comprises at least one base station (1 and 9) and terminal 
equipment (2 to 4); in which data is transmitted in frames that comprise time 
slots (10 to 17); and in which the base station (1 and 9) is arranged to send a 
broadcast (BCCH) that the terminal equipment (2 to 4) is arranged to use in 
comparing the strength of signals received from different base stations (1 and 
9), characterized in that 

the base station (1 and 9) is arranged to broadcast (BCCH) in 
different time slots (1 0 to 1 7) of successive frames. 

8. A base station (1 and 9) that is arranged to be used in a radio 
system which comprises at least one base station (1 and 9) and terminal 
equipment (2 to 4); in which the transmission is arranged to be modulated with 
a carrier; in which data is transmitted in frames that comprise time slots (10 to 
17); and in which the base station (1 and 9) is arranged to send a broadcast 

15 (BCCH) that the terminal equipment (2 to 4) is arranged to use in comparing 
the strength of signals received from different base stations (1 and 9), 
characterized in that 

more than one base station (1 and 9) is arranged to send its own 
broadcast (BCCH), modulated with the same carrier, in different time slots (10 

20 to 17) of the frame, and 

each base station (1 and 9) is arranged to broadcast (BCCH) in 
different time slots (1 0 to 17) of successive frames. 

9. A base station (1 and 9) according to claim 7or 8, charac- 
t e r i z e d in that the base station (1 and 9) is arranged to broadcast (BCCH) 

25 in a predefined time slot (10 to 17). 

10. A base station (1 and 9) according to claim 7 or 8, charac- 
ter i z e d in that the base station (1 and 9) is arranged to broadcast (BCCH) 
in successive time slots (1 0 to 1 7) of successive frames. 

1 1 . A base station (1 and 9) according to claim 7 or 8, charac- 
30 te rized in that when the base station (1 and 9) is arranged to broadcast 

(BCCH) in a certain time slot (10 to 17), the base station (1 and 9) is arranged 
to send a traffic transmission (TCH) intended for said time slot (10 to 17) in an 
essentially adjacent time slot (10 to 17). 

12. A base station (1 and 9) according to claim 8, character- 
35 i z e d in that each base station (1 and 9) is arranged to broadcast (BCCH) in 
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different time slots (10 to 17) of successive frames, using essentially all the 
time slots (1 0 to 1 7) of the frame. 
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(57) Abstract 

The invention relates to a method of facilitating measurement of a transmission level, and a base station. The base station moves its 
broadcast (BCCH) from one time slot (10 - 17) to another so that the broadcast (BCCH) is sent in different time slots of successive frames 
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